Abstract
balances of payments deficit deserves special attention (Mundell, 1973) . There is hardly any country in the world that does not rely to some degree for its national well being on international trade and payments. This veracity is mostly seen in the case of developing countries, whose trade and payments magnitudes are particularly large in relation to domestic economic activity (Killick, 1981) . The management of balance of payments is, thus, of great importance to the economic growth of such countries and Pakistan in particular. Pakistan's balance of trade remains in deficit since its birth 1 .
Conventionally, the theory of balance of payments adjustment mechanism is viewed as a succession of approaches: the Hume's price specie flow mechanism, the elasticity approach, the Keynesian Multiplier or income approach, the absorption approach and the policy approach that stresses internal and external balance. However a new approach is developed, which centers on the idea that the balance of payments is essentially a monetary phenomenon. It is known as the monetary approach to the balance of payments adjustment mechanism. The essence of the approach is its consistent insistence that the balance of payments is a monetary and not a real phenomenon as postulated by the conventional theories. The major point of departure of this theory from other theories is the recognition of the fact that disequilibria in the balance of payments of a country involve the inflow and outflow of foreign exchange, caused by money market disequilibrium.
The balance of payments is closely related with different aspects of the economic system because it describes the transaction of all the residents of the country with the rest of the world. These connections are the basic grounds for the emergence of various approaches to the balance of payments analysis. The classical theory began with David Hume's price-specie-flow mechanism, of the mercantilist belief that a country could achieve a persistent balance of trade surplus by import-substituting and exportpromoting policies. According to price-specie-flow mechanism, a temporary rise or fall of the general price level in the country is due to excessive or deficient supply of money relative to demand. This relative price level movement leading to a balance of trade deficit or surplus alters the stock of money in the direction of equilibrium.
The Elasticity approach associated with Robinson, (1937) and chronologically the first of 'Non classical' or 'Keynesian' approaches to the balance of payments theory and analysis involves the application of Marshallian partial equilibrium analysis to the separate markets for exports and imports on the assumption that capital movements are excluded so that an excess or deficiency of the value of exports in relation to the value of imports gives rise to a balance of payments surplus or deficit as one aspect of equilibrium. In the Keynesian multiplier approach, Harberger (1950) and Laursen and Metzler (1950) simplified the approach by assuming a two-good international economy (exportable and importable goods only) and production of export goods at constant domestic money cost. According to this an extra demand for domestic output created by a successful devaluation will be satisfied by re-employing some of the unemployed and that, because part of it will be saved, the extra income generated by increased employment will not increase demand adequately to wipe out the initial improvement in the balance of payments.
In the 'Absorption Approach ' Alexander (1952) argues that devaluation will produce an inflationary price rise that will cancel out the initial relative price effect, unless inflation itself deflates the aggregate demand for goods through an income redistribution effect or through a reduction in the real value of existing money balances. In the 'economic policy approach ' Tinbergen (1952) and Meade (1951) analyse devaluation, not only as an arbitrary policy change but also as one of the two independent policy instruments (wage price flexibility and devaluation) required to achieve the two policy objectives of full employment (internal balance) and a balanced balance of payments (external balance). The implicit assumption underlying these approaches is that balance of payments disequilibria are permanent.
A new approach, which describes that balance of payments, is essentially a monetary phenomenon has developed. It originated in the 1950s, by Polak (1957) and his associates at the IMF, and developed in the 1960s and 1970s by Mundell (1968) and Johnson (1972) . The major point of departure of the new approach is the recognition of the fact that a country's imbalance of payments deficit (surplus) would ceteris paribus, experience a change in its money stock. The main distinguishing feature of the new approach to the payments problem is its focus upon the monetary implications of balance of payments disequilibria. The balance of payments problems are monetary problems in a monetary world economy is basically the assertion of the proponents of the approach (Musa, 1976) . The monetary approach assumes that the demand for real money balances is a conventional function for real income and interest rate and it is always stable. The goods and financial assets markets are perfectly mobile at the international level. The country for which the balance of payments is to be analysed is small relative to the world in the sense that it cannot affect world prices or the interest rate. Real forces, independent of the monetary factors determine real output. These assumptions imply that the domestic price level and interest rates are determined exogenously. The demand for real money balances is a conventional function of real income and the interest rate and it is stable. Domestic output level is assumed to be determined exogenously. Domestic component of money supply is also exogenous. The goods and financial markets are perfectly mobile. The approach is applicable to a small country. Besides, real forces determine real output. Of course, most of these assumptions may not be applicable to developing countries. But with the liberalisation programmes and introduction of WTO reforms, Pakistan's economy is liberalised and interference of the public sector has been significantly minimised (Chaudhary 2003 and Ahmed 2004) .
Any disequilibrium in the money market is expected to be adjusted through changes in the international reserve flows under the fixed exchange rate system and changes in exchange rate when the economy is operating under the flexible exchange rate regime.
2 This proposition was tested by the 'reserve-flow equation' (Kreinin and Officer, 1976) . A reserve-flow equation is an equation in which the dependent variable is either the level of the country's international reserves, the change in reserves or the rate of change in reserves (Connolly and Taylor 1976) . The explanatory variables were interest rate, government expenditure, money multiplier, money stock, price index, exchange rate, and demand for nominal and real money balances and so on. Within this range, the explanatory variables may however vary from study to study. Using this equation, Courchene (1973); De Granwe (1976) ; Bilquees (1989) and Nwaobi (2003) got negative results, and Courchene and Singh (1976); Donna (1976) ; Cos and Wilford (1977) ; Wildford and Zecher (1979); Bhattia (1982); Odedokum (1997) and Howaed and Mamingi (2002) got positive results. Whereas Bean (1976) ; Connolly and Taylor (1976); Genberg (1976) ; Aghevli and Khan (1977); Guitan (1976); Sohrab-ud-din (1985) and Zecher (1976) got mixed results.
In the case of Pakistan, studies carried out by Sohrab-ud-Din (1985) and Bilquees (1989) showed that the monetary approach to balance of payments is not valid for Pakistan. The problem of these studies is that both studies have not tested the basic assumption of the monetary approach i.e. the exogoneity of money demand determinants and domestic credit with respect to foreign reserves. If the monetary approach to the balance of payments assumptions regarding exogoneity are not verified, then the estimation procedure would be inconsistent.
3 Moreover, Bilquees's study also suffers from quality of data. She generated her own series of representative data for present Pakistan for some variables. Data for some variables may not exist before 1971. Thus, it was not actual data for the variable used for estimation. Besides her period of study and its results are hardly useful for the formulation of current polices. The very reason that the present economic structure is more liberal than that of the early period; when the public sector controlled over 90 percent of bank deposits and fixed exchange rate was the rule for foreign sector and trade (Chaudhary 2003) . Presently Pakistan's economy is liberalised to the extent that there is no fixed exchange rate, tariff barriers have been reduced, trade is much liberalised, the financial market is moving towards the free market and the central bank has much autonomy. In the light of the above, there is a need for a fresh study, which must be up to date, and not suffering from the above cited drawbacks, so that it is useful for current policy formulation.
II. Methodology
The monetary approach to the balance of payments relates the balance of payments directly to the demand for and supply of money. In the closed economy analysis, the main interest is focused on the affects of variations in the nominal stock of money (monetary base), on interest rate, output and domestic price level. However, in a small open economy, the money supply can no longer be considered an exogenous instrument because it can be made to change through surpluses and deficits in the balance of payments. Therefore, it can be said that the monetary approach to the balance of payments is concerned with the relationship between the domestic component of money stock, prices, output, interest rate and the balance of payments.
In general, an excess demand for goods, services and financial assets creates disequilibrium in the balance of payments. Under the fixed exchange rate system the quantity of money is a key mechanism for attaining and maintaining monetary equilibrium. For instance, with the excess supply of money over demand, the residents must adjust their portfolios by purchasing foreign goods and assets in order to achieve monetary equilibrium. For this purpose, residents can purchase reserves from the central bank to make payments to foreigners, which decreases the domestic money supply until equilibrium is achieved. In this sense, the balance of payments is a monetary phenomenon. The formal monetary model of the balance of payments consists of the money demand function, a money supply equation and an equilibrium condition.
There will be a change in money demand and supply due to variations in economic activities. So it is necessary to watch these changes for meaningful analysis. The money demand shows the economy's capacity to absorb the increased money supply. The intertemporal stability of the money demand function is crucial for monetary policy to have predictable effects on the economic variables. Three basic issues in specifying the money demand function are: the definition of money, the variables to be used in the money demand function, the stability of money demand function. 4 The specific features of underdeveloped economies such as Pakistan may affect these variables differently from the case of developed countries. In less developed economies, the interest rate is included in the money demand function, as an opportunity cost of holding the money variable, which is one of the most controversial issues. Because in such economies market forces, due to the existence of dual money, do not determine market interest rate (organised and unorganised). In LDCs where the range of alternative assets is limited, substitution may take place between goods and money. Therefore, it is more appropriate to represent the opportunity cost by the interest rate and the implicit return on goods, the rate of inflation.
5 Thus, demand for real money balances can be written as:
Where M d is the demand for nominal money balances; P is the domestic price level; y is the level of domestic real income; i is the domestic interest rate; and S is the rate of inflation. The money supply is defined as equaling the product of money multiplier and high-powered money.
Where M s is the supply of money; K is the money multiplier and m is the monetary base (volume of high-powered money). By definition the stock of high-powered money or the liabilities of the monetary authorities (m) is equal to the stock of international reserves (R) and domestic assets (net of liabilities) holdings of the monetary authorities (DC). Thus we may define it as:
Putting this in equation (2).
With the help of monetary equilibrium, we can derive the international reserves flows equation. The money market equilibrium will be:
By combining equation (1), (4) and (5), taking the variables in percentage changes, foreign reserves as dependent variable and adding intercept, we get the following foreign reserve flows equation 6 .
(R/m) g R = E 0 + E 1 gP + E 2 g y + E 3 g i + E 4 g S + E 5 g K + E 6 (DC/m) +g DC + u
Equation (6) represents the key relationship in the monetary theory of the balance of payments. The expected signs and expected magnitudes of the parameters of equation (6) are as follows,
The expected sign of E 1 implies that an increase in the rate of growth in price level (gp) improves the international reserve position because of devaluation. Devaluation is treated as a monetary phenomenon, since devaluation raises the domestic price level leading to reduction in domestic expenditures on goods and services via reduction in residents purchasing power. This leads to increase in the production of exportable goods. As a result, the level of income and employment improves. An increase in income and employment leads to increase in nominal money demand over money supply. If domestic credit is constant, the increased money demand generates capital and foreign exchange reserves inflows.
The coefficient E 2 is the income elasticity of demand for nominal money balances and, therefore is positive and in the neighborhood of unity. In particular, a one percent increase in income generates E 2 percent increase in the demand for money and consequently reserves inflows.
7 Increase in interest is associated with reserves outflow in this hypothesis. Other things being the same, a given increase in the interest rate would depress the demand for money, creating an excess supply of money and consequently would result in reserves outflows. Hence, the interest rate and changes in this rate are assumed to reflect similar movements in interest rates all over the world. 8 However, if changes in Pakistan's interest rate are dominated by changes relative to the rest of the world, the estimates of E 3 are such as to be positive. i.e. increase in Pakistan's interest rate relative to the rest of the world would attract capital and generate reserve inflows and vice-versa.
The coefficients of growth rates of money multiplier and domestic credit should be negative ones (E 5 = E 6 = -1). The coefficient (E 6 ) on domestic assets (net) called the offset coefficient and expected to have a value of minus unity (Sohrab-ud-Din, 1985) . The offset coefficient indicates the degree to which changes in the domestic component of money supply are offset by the changes in international reserves (Bhatia, 1982) .
III. Exogoneity test for Monetary Theory
The test used in this study is based on the work of Geweke (1978) and is summarised in Geweke (1978) . Consider the "complete dynamics simultaneous equation model CDSEM".
B (L) Y t + * (L) X t = [
(gug) (gu1) (guk) (ku1) (gu1)
Where B (L) and * (L) are matrices of polynomials in the lag operator which purports to be a complete description of the interaction between "k" exogenous variables (i.e. x t represents observations at time t on k putative exogenous variables) and endogonous variables y t . Geweke argued that a testable implication of the hypothesis that x t is exogenous. Since x t is determined outside the CDSEM, a proper specification of the determinants of x t will not include any value of y t . In other words, in the regression of x on past x and past y t,. i.e.
X F X GY t t s ts s ts t s s
Where:
8 Under the current international monetary system in which the financial markets have become more integrated, the domestic and foreign interest rates move together.
Hamburger (1977) argued that the domestic and foreign interest rates generally move together and when they do, it is the domestic interest rate that determines the amount of money held by the public.
x t = Exogenous variables ( g p, g y, g i, g S and g dc).
y t = Endogenous variables (g r).
Fs = Coefficients of lagged exogenous variables x t. Gs = Coefficients of lagged endogenous variables y t. t = error term.
There "exists a CDSEM with exogenous x t and endogenous y t and no other variables, if and only if Gs = 0 for all s ! o". The main purpose of the analysis is to test the hypothesis of exogoneity of price level, real income, interest rate, rate of inflation and domestic credit with respect to reserve flows. Using the Wald statistics we test the null hypothesis that Gs = 0 for all s ! 0. Under the null hypothesis both tests are asymptotically distributed as a Chi-square with degree of freedom equal to the number of regressions.
IV. Empirical Results
The annual data is utilised from International Financial Statistics. All the series are stationary at level. For this purpose, Augmented Dicky-Fuller (ADF) and Phillips-Perron (PP) tests are used; results are reported in appendix Table- 1. The foreign reserve equation (6) is estimated by Simple OLS for the period (1965-99) using the broad (M2) definition of money. The Chow Break point test is carried out to investigate the validity of the model during the sample period. The data was divided into two periods and 9 . The results indicate that the model was stable for the whole period. This means that there is no change or any shift in the reserve flow equation between the periods of fixed exchange rate and managed floating exchange rate regimes.
The results reported in Table ( 1) show that the positive signs of the growth rate of prices and real income confirm the proposition of the monetary approach but do not support the assumption of linear homogeneity in prices. These results also indicate that, if all other things are equal then a rise in growth rate of the prices and real income will lead to reserve inflows. Moreover, the view that interest rate and inflation both should be used to measure the opportunity cost of holding money in less developed countries is also supported by this study's finding. The domestic credit coefficient (offset coefficient) is statistically different from -1, the value predicted by the monetary model. This would imply that all increases in this variable would not totally leak out through reserve outflows. It means that the government sterilises the reserves through domestic credit in less developed countries such as Pakistan.
The coefficient of income shows that an increase in income at an annual rate of 10% will generate reserve inflows of 11.9 %, while the same increase in growth rates of interest, inflation, money multiplier and domestic credit will lead to reserve losses of 1.5%, 6.25% 2.13% and 8.22%, respectively. Thus, the effect of domestic credit expansion on international reserve out flows is more than other variables in the long run. Therefore, the movements in growth rate of domestic credit reflect the behaviour of monetary policy. The results portray the true picture of Pakistan's economy; where the government often fails to collect enough revenues to meet its requirements. As such the monetary authorities are forced to expand domestic credit irrespective of its adverse effects on the economy.
The results of this study support the monetary approach to the balance of payments, as also stated by others, for example, Courchene and Singh (1976); Donna (1976); Zecher (1976); Akhter, Putnam, and Wilford, (1977) ; Wildford and Zecher (1979); Bhattia (1982) ; and Howard and Mamingi (2002) found similar results. All these studies concluded that balance of payments is a monetary phenomenon and monetary policy is useful in dealing with it. But our results for Pakistan do not support the results found by Sohrab-ud-Din (1985) and Bilquees (1989) .
The reason for this deviation lies perhaps in the definition of inflation 10 and use of different time period for this study. Besides, our study has a larger sample; 10 Bilquees used growth rate of GNP deflator and CPI as proxy for the growth rate of inflation and growth rate in prices in the same equation. But we use the growth rate of inflation as g S = [ log CPI(-1) -log CPI (-2)] as used by Aghevli and Khan (1977) , Khan (1996) . * = Significant at 1 % level ** = Significant at 5 % level *** = Significant at 10 % level Therefore, these results are more reliable than the earlier studies, which were based on a shorter period. Our findings support the monetarist hypothesis of the balance of payments despite all restrictive assumptions behind the theory.
To test the exogoneity of the determinants of money demand (domestic price level P, real income y, interest rate (i) and inflation (S) and domestic credit DC with respect to reserves R, two tests are carried out. In the first test, data is constructed as they appear in equation (6). In the second test, first difference of R, P, y, i, S and DC are used. The motivation underlying the second test is that if the test data are defined as in (6) then share weights for R and DC will appear on both sides of (8), and it is possible that a spurious simultaneity might be introduced.
The test results for both sets of data are displayed in appendix Table  ( 2). The results of the first test are displayed under the heading "General model" and the results of the second test under the heading "Linear Model". The Wald Test (F-statistic and Chi-square) is used to test the null hypothesis of exogoneity; i.e., that six coefficients on lagged reserves in all five equations (one for each putative exogenous variable) are jointly zero which are displayed in column (3) and (4) of Table 2 . The estimated value of F-statistic and Chi-square are insignificant, except for domestic credit. Domestic credit is significant in the general model hypothesis and the exogoneity of domestic credit is rejected for the general model but accepted for the linear model. The contradiction in domestic credit results may be a result of spurious simultaneity as suspected by Whitman (1975) , Magee (1976) , Borts and Hanson (1977) .
V. Conclusion and policy implications
The study focused on analysing whether the balance of payments problem is a monetary phenomena. No study, so far, confirmed this notion. The empirical findings of this study show that balance of payments is a monetary phenomenon and monetary policy could be useful in improving the foreign sector. The increase in price level and real income lead to foreign reserve inflows whereas increase in interest rate, inflation, money multiplier and domestic credit lead to reserves outflows. This also shows that there is partial sterilisation in the short run but in the long run, it tends to equal -1; indicating no sterilisation policy adopted by the authorities to effect the foreign reserve movements through domestic credit creation. The results also indicate that excessive domestic credit expansion will lead to reserve out flows.
This increase in prices leads to an increase in the money demand. If this rise in money demand is not met by an equal increase in money supply by the monetary authorities, then it puts pressure on reserves from abroad, until the excess demand for money is entirely eliminated. Another implication of monetary policy is that if the monetary authorities do not increase the domestic component of money supply to meet the increased money demand, resulting from the growth of GNP over time, then an inflow of money will take place to make up the difference. The central implication derived from this study is that an increasing government budget deficit led to excessive expansion in domestic credit and as a result, a loss of foreign exchange reserves. Thus, controlling domestic credit, as well as other monetary variables can stabilise foreign reserves.
APPENDIX 1: SPECIFICATION OF THE MODEL
The formal monetary model of the balance of payments consists on, the money demand function, a money supply equation and an equilibrium condition
Money demand function
The demand for real money balances can be written as:
Where M d is the demand for nominal money balances; P is the domestic price level; y is the level of domestic real income; i is the domestic interest rate; and S is the rate of inflation. Equation (1) Taking derivative with respect to time and denoting it by (g), above equation becomes as:
Where: g x = (1/x) (dx / dt), and x = p, y, i, and u is the stochastic disturbance.
The parameters D 2 , D 3 and D 4 are the elasticity of real income, interest rate and rate of inflation with respect to nominal money balances respectively, which are expected to have the following signs:
Since the demand for money is assumed to be homogeneous of degree one in price level, so the expected sign of D 1 =1.
Money supply equation
The money supply is defined as equaling the product of money multiplier and the high-powered money.
Where M s is the supply of money; K is the money multiplier and m is the monetary base (volume of high-powered money)
By definition the stock of high-powered money or the liabilities of the monetary authorities (m) is equal to the stock of international reserves(R) and domestic assets (net of liabilities) holdings of the monetary authorities (DC).
Putting it in equation (2):
Writing equation in logarithmic form we get:
Where, m s is the log of money supply (M s ) and k is the log of money multiplier (K).
Taking derivative with respect to time and denoting it by (g) and after some manipulation we get:
Where: E 1 = 1, E 2 > 0, E 3 < 0, E 4 < 0, E 5 = E 6 = -1 Appendix: Table- g p = Growth rate of domestic price level g y = Growth rate of real income g i = Growth rate of domestic interest rate g S = Growth rate of inflation g dc = Growth rate of domestic credit ** = Significant at 5 % level. ( ) value shows the probability.
